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Introduction 
Designated as an estuary of national significance by Congress in 1987, Long Island Sound (LIS) is home to a diverse network 

of flora and fauna, with over four (4) million people living in the Soundõs coastal communities. It is an estuary of recreational, 

commercial, and socioeconomic value. The Sound is bordered by the states of Connecticut and New York and has a 

watershed area extending through Massachusetts, New Hampshire, Vermont, Maine, and Quebec that encompasses over 

16,000 square miles. Nearly nine (9) million people live within the watershed. Over time, the Sound has been subject to the 

effects of increased nutrient loading as a result of urbanization and changes in land use (Latimer et al., 2014).  

The term "hypoxia" means low dissolved oxygen (DO) concentrations in the water. Marine organisms need oxygen to live, and 

low concentrations, depending on the duration and the size of the area affected, can have serious consequences for a marine 

ecosystem. As defined by the Long Island Sound Study (LISS), hypoxia exists when DO drops below a concentration of 3 

milligrams per liter (mg/L), although ongoing national research suggests that there may be adverse affects to organisms 

even above this level. Nutrients, especially nitrogen, fuel the growth of microscopic algae called phytoplankton in the Sound. 

The phytoplankton die and settle to the bottom. Bacteria break down the organic material from the algae for food and fuel 

while using up oxygen. Seasonal weather patterns, particularly during the summer months, exacerbate the effects of nutrient 

loading. Calm weather patterns limit the mixing of the water column and replenishment of oxygen to the bottom waters, 

resulting in a decrease in bottom water DO over the course of the summer.  Hypoxic conditions are mainly confined to the 

western Sound. 

In response to the critical need to document summer hypoxic conditions in Long Island Sound, the Connecticut Department of 

Energy and Environmental Protection (CT DEEP) and the Interstate Environmental Commission (IEC) have monitored dissolved 

oxygen, as well as other key water quality parameters relevant to hypoxia, since 1991. This report presents a summary of 

data collected by CT DEEP and IEC during the 2019 hypoxia season.   

file:///L:/Web Postings 2020/Combined report 2020/Hyperlink/Onset and Duration of Hypoxia 2020.pdf
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Science in the time of Covid-19 
-Written by CT DEEP Summer Seasonal Staffer Danielle Shubat 

The year of 2020 started as any normal year, however in March the state shutdown due to the rise of Covid-19. With the state 

shutdown, any nonessential worker had to stay home and/or work 

from home. As one can imagine, this would impact a job in which 

one has to be on a boat, interacting with others, and carrying out 

water quality tests in Long Island Sound.  

With the shutdown, the April and May Water Quality cruises were 

fully cancelled. The June Water Quality cruise was able to be car-

ried out, but later on in the month rather than the usually sched-

uled first or second week of the month. On top of that, the amount 

of staff allowed to be aboard the boat was severely limited. Only 

the captain of the boat and one other worker was allowed to be on 

the vessel. With such a limited amount of people, this also limited 

the amount of data that could be collected. In the best interest of 

time and sample collection, this meant that water samples were collected, stored, and processed in the laboratory on a later 

date. In late June, the seasonal workers were able to begin their training in the laboratory. With training, they also processed the 

water samples that were collected. To do this, the equipment that is usually used on the boat was brought into the lab and set up 

with the appropriate 6+ feet away from each other.  

After going through a long process of having to be approved by the state, writing guidelines and rules ensuring we would follow 

Covid-19 guidelines, the Water Quality cruises were allowed to continue in early July. Following the guidelines of having 5 or less 

people on the boat, wearing masks at all times, and staying 6+ feet away were only some of the guidelines that had to be fol-

lowed in order for the cruises to continue.  

The summer was spent following these guidelines and figuring out the best ways to carry out the work with these guidelines. The 

team made it work to the best of their abilities. It was hard to wear a mask in direct sunlight on a 90°F day, but the crew 

toughed it out in order to carry out their jobs. We limited the amount of people that would be in the cabin of the boat which 

meant that people would carry out their duties in shifts and sit outside when they were done to allow the next person to come in. 

Instead of processing data in the lab and working together to come up with graphs and maps, all data entry and analysis was 

carried out at home. Sometimes this lead to some confusion because of the lack of in person explanation and guidance when one 

did not understand a task. But again, it was another thing that the team toughed out and tried to accomplish to the best of their 

ability. For the seasonal workers, time that would have been spent working on learning new things under the teaching and guid-

ance of Katie or Matt, turned into more webinars, zoom meetings, and online classes. 

Everything was going as well as it could and the teams was learning new ways of doing things that used to be done in person be, 

until the months started to get colder and the cases of Covid-19 in Connecticut began to increase. The cold weather meant that 

the crew would be in the cabin of the boat for most of the Water Quality cruise in order to stay warm. However the increase in 

cases was worrying and even though the team was small if every person was in the cabin of the boat, it would get crowded. 

Thinking ahead about how the cruises in the colder months would carry out with the uptick in cases, the team decided it was in 

their best interest to cancel the December Water Quality cruise.  
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 Methods Overview 
Since 1991, CT DEEP has conducted an intensive year-round water quality monitoring program on LIS. Physico-chemical 
parameters (temperature, salinity, DO, pH, and water clarity), nutrient samples, and plankton samples are collected monthly 
from 17 sites on a year-round basis. Beginning in mid-June and extending through mid-September, an additional survey is 

added that samples up to 48 stations every other week for physico-chemical parameters (Figure 1).  

IEC has conducted summer season monitoring in the far Western LIS (WLIS, Figure 1, map inset) and the Upper East River 

since 1991. Since 2014, IECõs monitoring program has implemented modifications, including the collection of nutrients, to align 

it with CT DEEPõs program. IEC collects physico-chemical data from 22 stations weekly along with nutrient data biweekly 

(Figure 1). Beginning in October 2018, IEC expanded its WLIS monitoring program to sample year-round. 

The Long Island Sound Integrated Coastal Observing System (LISICOS) was established in 2003 as a component of a 
regional/national ocean observing system. The system was conceptualized as part of a water quality monitoring program 

that combined the traditional ship-based point sampling surveys with continuous, real-time sampling stations. LISICOS 

continuously monitors in situ water quality parameters and meteorological parameters at up to eight stations across the 

Sound. Sensors are attached to a moored buoy at surface, middle, and bottom depths. Data are transmitted every 15 minutes 

in real-time via satellite where they are stored in a database and uploaded to the LISICOS website. The system is maintained 

by the University of Connecticut.  

CT DEEP and IEC data provide a snapshot of hypoxic conditions during a specific timeframe while the LISICOS data provide a 

continuous measurement of hypoxia at specific buoy locations. Together, these monitoring programs are better able to 
characterize the extent and duration of hypoxia across LIS. Both types of data contribute to a better understanding of 

hypoxia in LIS. 

Further information on sampling and analytical methods for water quality parameters can be found in the EPA-approved 
DEEP, IEC, and LISICOS Quality 

Assurance Project Plans.  

 

Dissolved oxygen data from 13 of IECõs 
22 stations and all of CT DEEPõs 

stations are incorporated into hypoxia 

maps and areal estimates that are 
presented in this report. The 13 IEC 

stations (A1, A2M, A3, A4, HA-3, HB, A5, 
HC1, HC, B1S, B2, B3M, B4) represent 

open water portions of the Western 

Narrows. DO data collected from IECõs 

embayment stations are not utilized in 

areal estimates. 

 

Figure 1. Hypoxia Monitoring Stations in Long Island Sound 
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